INTRODUCTION
Exfoliative cheilitis (EC) is a chronic condition that affects the vermilion zone of the upper, lower, or, more commonly, both lips by the more or less continuous, excessive production and subsequent desquamation of thick keratin scales. 1 Epidemiologically, EC is more likely to affect young women and children. 2 The etiology of EC remains unknown. It may result from abnormal psychological status, bad oral habits, [2] [3] [4] [5] human immunodeficiency virus and fungal infection, 6, 7 or poor oral hygiene. 8 Further, EC can be a manifestation of systemic disease such as vitamin B6 deficiency 9 or a side-effect of chemotherapy for leukemia or lymphoma, peeling disease, 10 and retinoic acid intake. 11 Clinical manifestations vary from person to person. Patients can feel pain, itchiness, dryness, chapping, desquamation, crusting, or swelling on the lips. Lip biopsies are sometimes performed, but the results are usually negative. The treatment for EC remains a clinical challenge. The utilization of topical and systemic corticosteroids has been reported, but the response varies from case to case. 1, 5 Antifungal therapy, which is etiological treatment, can be administered to patients with secondary fungal infection. 2 Antidepressant therapy such as diazepam or amitriptyline hydrochloride has traditionally been applied for improvement of EC. 3, 12 Improvement in patients with EC has also been shown from treatment with tacrolimus, an immunosuppressive macrolide that was approved in the last decade for the treatment of atopic dermatitis. 13 In addition to the above, Lu 14 successfully treated 32 cases of EC with Jianpi Chushi Tang, a Traditional Chinese Medicine (TCM) that is said to invigorate the spleen and remove moisture. Roveroni-Favaretto et al 15 reported a case of an 18-year-old man who had not responded to triamcinolone cream and sunscreen and in whom a 10% topical Calendula officinalis ointment successfully cleared lip lesions in 15 days, contributing to clinicians' insight into the treatment of this disease with TCM. Symptom pattern identification and holism are the fundamental concepts of TCM among others. Eight principles of symptom pattern identification include Yin and Yang, internal and external aspects, cold and heat as well as deficiency and excesiveness. 16 The phenomena that bear the properties of being warm, bright, active, rising and dispersing pertain to Yang; while what bear the properties of being cold, dim, static, descending and astringing pertain to Yin. In the theory of TCM, Yin and Yang explain the histological structure of the human body, the relationship between structure and function, pathogenesis, diagnose and guide clinical treatment. 17 The common symptoms of deficiency include fatigue, shortness of breath, night sweating, dry mouth and throat, thirst with desire to drink, dry skin, scanty urine and dry feces. In contrast, the common symptoms of excessiveness include fever, restlessness, chest oppression, retention of dry feces and inhibited urination. 16 In ancient Chinese medical literature, EC is known as "lip wind", which excessive "heat"of the stomach and/or spleen induces sores on the lips in the early stages of EC; while, in later stages, yin deficiency in the whole body is the dominant local pathology. 18 The purpose of this study was to systematically review currently available case reports, case series and clinical trials involving EC treatment and to provide an optimal treatment plan for dentists or dermatologists to treat patients with EC.
MATERIALS AND METHODS
This study followed the Preferred Reporting Items for Systematic Reviews and Meta analysis (PRISMA) statement guidelines. 19 The evidence level and recommendation grade were evaluated by evidence criteria from the Oxford Centre for Evidence-based Medicine.
Search strategy
We used 1# "exfoliative cheilitis or scaling cheilitis or factitious cheilitis" as keywords, 2# species were limited to "human", 3# publish date from 1973/01/01 to 2015/09/30, 4# language was limited to "Chinese" or "English" as search terms to retrieve case report, case series and clinical trials in PubMed, the Cochrane Central Register of Controlled Trials, and the Wanfang data (http://www.wanfangdata.com.cn).
Selection criteria
The inclusion criteria for the systematic review were that the study: (a) must be related to EC or a desquamation type of chronic cheilitis (because, in Chinese studies, a subset of chronic cheilitis, called the desquamative type, also refers to what is defined as EC); (b) must be a case report, case series or clinical trial; (c) must show the response to treatment for case report, case series and clinical trial; and (d) must show effective index as a treatment outcome for randomized controlled trials (RCTs) that were enrolled for further Meta analysis (as defined below). The exclusion criteria were that the study: (a) was not clear in its description of the desquamation type of chronic cheilitis; (b) reported no clinical outcome; (c) the response to treatment was not available; or (d) evaluated severe systematic disease.
Outcome for meta analysis
Based on the existence of desquamation, dryness and chapping, itching and pain, and erosion and scabbing of lips, each patient was rated from mild to severe and scored as 0, 1, 2, and 3. The absence of desquamation scored 0, desquamation less than 1/3 of the vermilion area scored 1, desquamation more than 1/3 but less than 2/3 of the vermilion border scored 2, and desquamation greater than 2/3 of the vermilion area scored 3. The absence of dryness or chapping scored 0, mild dryness scored 1, obvious dryness and longitudinal cracks appearing in lip movement scored 2, and obvious cracks with little leakage scored 3. The absence of itching or pain and free movement scored 0, mild itching or pain scored 1, paroxysmal pain with a sense of tension scored 2, and persistent pain and restricted eating or mouth movements scored 3. The absence of erosion or scabbing scored 0, less than 2 millimeter (mm) of erosion or scabbing scored 1, greater than 2 mm of erosion or scabbing but on less than half of the lip area scored 2, and large areas of erosion or scabbing of the upper or lower lip scored 3.
Effective index = (total score before treatmenttotal score after treatment)/ total score before treatment × 100%.
Effectiveness was defined as reduction in or disappearance of the symptoms or signs on the vermilion border and an effective index equal to or greater than 20%. Ineffectiveness was defined when the symptoms or signs on the vermilion border either did not reduce or continued to increase, and the effective index was less than 20%.
Outcome for case reports or case series
Response to treatment was described in case reports or case series. "Yes" means the patient had improvement or cure; while "No" means the patient had no response to treatment.
Data analyses and assessment of heterogeneity and bias for meta analysis
For the quantitative analyses, we used Revman 5.2 for calculating heterogeneity and illustrating forest plots. 20 Heterogeneity of effect was characterized with the I 2 statistic, to describe the proportion of total variation of each study. A fixed-effects model was applied when I 2 was less than 50% , while a random-effects model was applied when I 2 was equal to or more than 50% for statistical analysis. The Forest plots were used to provide relative risk ratios (RR) and 95% confidence inter-vals (CI). P < 0.05 was considered statistically significant. Two researchers (KS and WWJ) independently performed critical appraisal for each RCT according to the modified Jadad scale, 21 which is based on random sequence generation (0-2 points), allocation concealment (0-2 points), blinding method (0-2 points), and drop-outs and withdrawals (0-1 point). A study that scored ≥ 4 points was considered a high-quality study, with lesser scores indicating a low-quality study. In cases where the two researchers held different opinions on authenticity, rationality, or outcome for a paper in the literature, the paper was discussed among researchers and statisticians, and a consensus was reached.
Safety analyses
Adverse reaction (ADR) was adopted in evaluating the safety of various treatments on EC.
RESULTS
In total, 92 articles were obtained, 62 of which were written in English and 30 in Chinese (Figure 1 ). Forty-two articles were included after the title and abstract were screened. Out of the 42 articles, 38 were included in qualitative synthesis. Seventeen were RCTs, 5 were single-arm trials, and 16 were case reports or case series. Eventually, three RCTs were found eligible for Meta analysis (Figure 1 ).
Description of included RCTs
For the 17 RCTs (Table 1) , 22-38 different criteria for outcome, different prescriptions were taken in different studies. In three studies, 22-24 which included 223 participants, each researcher compared TCM and topical corticosteroid treatments. A range of TCM materials had been used for anti-"heat" from the stomach/ spleen, including self-made Shengji ointment, 22 Kangfuxin solution, 23 and an oral Shashen Maidong Tang. 24 Among the 223 participants, 129 and 94 were treated by TCM and corticosteroids, respectively. A unified therapeutic index was used as clinical outcome in the three trials. We then converted the raw data into effectiveness or ineffectiveness and did further Meta analysis as follows.
Quality of included studies for meta analysis
A modified Jadad scale was used for evaluation of the quality of the three studies included ( Table 2) . Each researcher mentioned randomization in his/her study, but none described how the random sequence was generated. Thus, all three RCTs received 1 point for "generation of random sequence". None of the studies used allocation concealment and blinding methods, so all the RCTs received scores of 0 for these items. All three RCTs described the number of participants and reasons for drop-outs and withdrawals and received 1 point accordingly. In total, all three RCTs received 2 points and were classified as low-quality studies.
Effects of interventions for Meta analysis
In total, 223 participants were involved in the studies comparing the management of EC by TCM and corticosteroids. Both Chi 22 and Tang 23 used hydrocortisone butyrate ointmentin the control group, while Li et al 24 used mometasone furoate in the control group. We found no significant difference between the TCM group and the corticosteroidgroup [RR, 1.10; 95% CI (1.00, 1.21), P = 0.06] ( Figure 2 ).
Description of included single-arm studies
Various prescriptions along with various ending point were used in the 5 single-arm studies ( Table 3) . Jianpi Chushi Tang, 14 dexamethasone, 39 Jianpi Shenshi Tang, 40 Chushi Wan with corticosteroids 41 and phototherapy 42 were used in each trial. Despite of the high effective rate in each trial, it had an unclear effect without control. 
Description of included case reports or case series

Adverse reactions
Adverse reactions on EC treatment were mentioned in 8 articles. Two articles in which the researchers used yellow-white licorice decoction 37 and heparin sodium cream combined with corticosteroid cream 30 reported no ADR in their studies. In other 6 studies ADRs were reported (Table 5) . 22,32,34,35,38.42 No serious ADR was reported.
DISCUSSION
In this study, we retrieved RCTs describing EC treatment, and, for the first time, systematically reviewed and meta-analyzed the treatment of EC. We found that TCM might be a viable substitute for corticosteroids. Given their anti-inflammatory effects, corticosteroids have been used as the first-line option for EC treatment. However, side-effects such as hypertension, diabetes, or osteoporosis greatly limit their application. TCM presents eight principles of symptom pattern identification, which include Yin and Yang, internal and external, cold and heat, as well as deficiency and excessiveness. The earliest record of EC was found in the ancient Chinese medical texts Ling Shu of Huang Di Nei Jing, which described it as "tongue dried and lip withered". It is generally believed that "lip wind" is caused by wind, fire, wetness, and dryness. Internal dampness and heat in the stomach and spleen are combined with external attacks of wind and heat, which result in the striking of a balance between "wind and fire", classified as the excessive pattern. Patients may dramatically feel swelling, itching, or pain. When lesions last a long time, the Yin is damaged, and blood supply to the lip is insufficient, which is classified as the deficient pattern. 51, 52 This may manifest as overflow scabbing and crusting. In the RCTs studied, self-made Shengji ointment 22 and Kangfuxin solution 23 were effective in reducing heat. The guiding principles for the treatment of EC with deficiency are to reduce heat and nourish Yin. The Shashen Maidong Tang 24 was effective for both. The results of Meta analysis indicated that TCM may be a viable substitute for corticosteroids in the treatment of EC.
However, in only one RCT patients with "lip wind" were sub-grouped, as identified as patterns of "heat and dampness", "wind and fire", and "blood deficiency and dryness". 29 Xu YP et al 2010 34 Yang H et al 2010 35 Wang CX 2009 36 Li JY 2012 37 Wang XJ 29, 31 For each study, TCM-WM had potential benefit for patients with EC. Unfortunately, the outcomes of these trials were found to be distinct from each other. Wang 28 included 1-year recurrence in her criteria. In Lin's 26 and Tan's 27 criteria, they reported that patients who recovered more than 50% of lip function were defined as "improved" for outcome, and those with no change were defined as "ineffective"; however, there was no discussion of patients whose lip function recovered between 0 and 50% . Thus, these studies could not be included for analysis. The included studies showed low-quality evidence: randomization procedures were not explained, and allocation concealment and blinding remained unclear, resulting in low points in the modified Jadad scale. In addition, limited studies also raised risk of bias. These factors may affect the credibility of the results from the Meta analysis. 
Criteria of outcome
Complete recovery: the lesion healed completely, the subjective symptoms disappeared with no recurrence noted within 6 months after treatment. Remarkable: 80% of the lesion healed, the subjective symptoms disappeared or were remarkably reduced. Improvement: 30%-80% of the lesion healed completely, the subjective symptoms were relieved to some degree; Ineffective: no improvement was noted in the lesion and the subjective symptoms were even aggravated after 36 days. Recovery: the lips returned normal. Improvement: the symptoms and signs of lips relieved. Ineffective: the symptoms and signs of lips did not relieve or aggravated. Recovery: the symptoms of lips disappeared, and no recurrence within 0.5 year. Improvement: the symptoms disappeared or apparently relieved, and recurrence within 0.5 year. Ineffective: no improvement of symptoms after following the prescription 30 days. Recovery: symptoms disappeared and the lips returned to normal condition. Remarkable: slight symptoms and the lips recover more than 90%. Improvement: symptoms relieved and the lips recover more than 60%. Ineffective: no change for symptoms and signs.
Cure: all symptoms disappeared and no recurrence within 1 year. Improve: all symptoms disappeared and occasional recurrence within 1 year. Ineffective: no improvement of clinical symptoms.
Notes: M: male; F: female; EC: exfoliative cheilitis. No special treatment was done to these cases and symptoms disappeared spontaneously.
ADR relieved without special treatment.
By pausing medication, each ADR disappeared. By pausing medication symptoms disappeared.
By pausing phototherapy and cold compress, the symptoms disappeared.
-- Table 5 Description of studies with ADRs mentioned Notes: ADR: adverse reaction; RCT: randomized controlled trial. 45 Connolly M et al 2004 13 Calobrisi SD et al 1999 46 Taniguchi S et al 1998 12 Daley TD et al 1995 1 Li Y et al 1992 47 Reade PC et al 1986 2
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